Investigations of secular changes in the live-birth sex ratios of different countries have given conflicting results (Gini, 1908; Russell, 1936; Ciocco, 1938; Strandskov, 1942; Martin, 1943 Changes in the sex ratio of live births may be due to one or both of two causes: (a) changes in the ratio at conception (about which we have no direct evidence);
(b) changes in the losses experienced by the two sexes during intra-uterine life.
It is, of course, well recognized that the incidence of abortions and stillbirths (of which observed sex ratios are usually higher than of live births) influences the sex ratio of live births; it has not perhaps been sufficiently appreciated that sex ratios of stillbirths (and presumably of abortions also) are not constant. For example, the sex ratio of stillbirths varies with maternal age and duration of gestation, and it has been shown that part of this variation is due to changes in their composition (Lowe and McKeown, 1950; McKeown and Lowe, 1951) . This suggests a possible explanation for the observed changes in the sex ratio of live births in association with other variables (such as birth rank, nationality, and social class) with which alterations may be anticipated in composition as well as in incidence of stillbirths and abortions.
We here examine secular changes in the sex ratio of live births from this viewpoint, using National Statistics for England and Wales and for Scotland. Fig. 1 exhibits quinquennial live-birth sex ratios* for England and Wales and for Scotland from the time registration was introduced (1841 and 1855 respectively) until 1946. In England and Wales the trend until 1930 is as described by Russell (1936) ; since 1930 the ratio has increased in each quinquennium. The Scottish sex ratio, though less regular, exhibits similar changes. These secular differences are small, but in view of the large numbers of births are highly significant. To decide whether secular changes in the live-birth sex ratio are due to changes in the losses experienced by the two sexes during intra-uterine life we should require complete records of , 1846 -1945 Scotland, 1856 Scotland, -1945 .
abortions and stillbirths. We have, of course, no such information, but we can examine the infant mortality rate over the same period (Fig. 2 ). It will be seen that the infant mortality rate is roughly inversely related to the sex ratio of live births ( Fig. 1) , and it seems reasonable to suppose that the same is also true of the incidence of abortions and stillbirths. This may explain the secular trend of the live-birth sex ratio. 
KX, -'36-1941-45 FIG. 2.-Quinquennial infant mortality rate (England and Wales, 1846-1945; Scotland, 1856 Scotland, -1945 .
The proportion of males among illegitimate births is generally stated to be lower than among related legitimate births (Heape, 1909; De Jastrzebski, 1919; Russell, 1936) . In England and Wales over the period 1851-1945, however, the group.bmj.com on June 24, 2017 -Published by http://jech.bmj.com/ Downloaded from sex ratio of illegitimate live births has been slightly but significantly higher than that of related legitimate births (Table I (Tables  II and III) . On Scottish data it is possible to explore this change in relation to cause of stillbirth, and Table IV gives sex ratios for each of the four main classes used by the Registrar-General. It will be observed that with one exception (England and Wales 1928-1947) .. 1928-29 1930-31 1932-33 1934-35 1936-37 1938-39 1940-41 1942-43, 1944-45 1946-47 Tables TABLE V  SECULAR TREND OF SEX SPECIFIC STILLBIRTH RATES (England and Wales 1928 -1947 ) Year 1928 -29 1930 -31 1932 -33 1934 -35 1936 -37 1938 -39 1940 -41 1942 -43 1944 Ill-defined and un-; -1930-1932-1934-1936-1938-1940-1942-1944-1946- I 1940-1942--1944-1946- V and VI respectively (see also Fig. 4 ). It will be noted that: (i) the stillbirth rates of both sexes have been reduced since notification began; (ii) the decrease has been relatively greater for males, so that the difference between the two sexes has been reduced. Table VI (Fig. 5 ) also gives sex specific stillbirth rates for each of the four main classes of stillbirth (Scottish data). In one class (anomalies of foetus, placenta, or cord) the rates have been almost constant; in the other three classes the rates for the two sexes exhibit the changes already noted ((i) and (ii)) for all stillbirths. 1940-1942 -1946-1946-48 (c) Death of foetus by injury or other causes. 1940-1942-I 1946-194-6-48 (b) Anomalies of foetus. placenta or cord. X-1940-1942-1946-1946-48 (Scotland, 1940 (Scotland, -1947 . CONCLUSIONS It is suggested that alterations in the composition and incidence of abortions and stillbirths may explain variation in the live-birth sex ratio reported in association with birth rank, maternal age, duration of gestation, and social class. Since the incidence of abortions is much greater than the incidence of stillbirths, it is not surprising that no close correlation has been observed between the incidence and sex ratio of stillbirths and the live-birth sex ratio. It can be shown, however, that the composition of stillbirths has a considerable effect upon their sex ratio, and it is reasonable to suppose that the same is true of abortions.
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During the short period of stillbirth registration (England and Wales and Scotland) the stillbirth sex ratio has decreased. It is shown that (i) the stillbirth rates of both sexes have decreased; (ii) the decrease has been relatively greater for males. Examination of sex ratios of four classes of stillbirth (Scotland) indicates that three classes exhibit the changes already noted ((i) and (ii)), whereas in the fourth class (that with the lowest sex ratio) stillbirth rates for both males and, females have remained almost constant.
If abortions, like stillbirths, also vary from year to year in composition and incidence, the small but significant secular variation observed in the live-birth sex ratio may be due to these changes.
